Ligand-induced conformational states of the cytosine-specific DNA methyltransferase M.HgaI-2.
The interaction of one of the two DNA methyltransferases encoded by the HgaI restriction and modification system, M.HgaI-2, with substrates and substrate analogues is described. Circular dichroism spectroscopy has been used to demonstrate that addition of the methyl donor, S-adenosyl-L-methionine and the inhibitory substrate analogue sinefungin, both induce conformational transitions in the protein in the absence of DNA. Moreover, the addition of DNA is shown to enhance the apparent secondary structure of M.HgaI-2 whilst addition of sinefungin or S-adenosyl-L-methionine reduces apparent secondary structure. The circular dichroism spectrum of the abortive complex between the enzyme, DNA and sinefungin is dominated by the conformational properties of the binary complex of enzyme and sinefungin alone. Addition of a specific oligodeoxynucleotide duplex in which the target cytosine is replaced by a pyrimidinone, leads to a further ligand induced conformational transition as determined by electrophoretic analysis. The addition of sinefungin, or S-adenosyl-L-methionine, to M.HgaI-2 bound to the reactive oligodeoxynucleotide duplex, leads to yet another conformational transition in the protein as determined by the differential susceptibility of ternary and binary complexes to proteolysis. These experiments identify at least six ligand-inducible conformational states of M.HgaI-2 and, in view of the sequence similarity amongst this class of enzymes, suggest that conformational flexibility is a general feature of C-5 cytosine-specific DNA methyltransferases. Moreover, the substitution of the target cytosine by a pyrimidinone mimics the effect of 5-azacytosine incorporation into DNA.